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This invention concerns a steam generator intended to humidify the air of an enclosed 
space or the air treated by an air conditioning system, particularly an aircraft air conditioning 
system. 

To humidify the air of an enclosed space, we can install a steam generator in this space. 
Traditionally, this type of steam generator includes a water tank that is provided with an opening 
and that is connected to a heating unit most often consisting of an electrical resistor. The 
activation of the electrical resistor heats the water, then vaporizes it. The steam produced is 
discharged through the opening in the tank and humidifies the air in the enclosed space. 

This tank may also be connected, through the intermediary of a conduit terminated by a 
diffuser, to a supply duct of an air conditioning system. A control unit may also be connected to 
the air conditioning system to regulate the steam production of the steam generator in the supply 
duct, by acting, more particularly, on the electrical voltage delivered to the terminals of the 
electrical resistor to obtain an appropriate humidity level in the enclosed space into which the 
supply duct opens. 

A source of electrical current such as a battery or an electric generator must be used to 
supply current to the electrical resistor of the steam generator. Therefore, this steam generator 
can be installed only in a location connected to a source of eiectrical current. 

Furthermore, the bulk of this current source proves to be a constraint when this involves a 
system for conditioning the air aboard an aircraft. 

The purpose of the invention is therefore to propose an autonomous steam generator 
intended to humidify the air of an enclosed space or the air treated in an air conditioning system, 
particularly aboard an aircraft, and whose steam generator does not require the use of a source of 
electrical current as heating energy. 

To this end, the steam generator according to the invention that is intended to humidify 
the air in an enclosed space or the air treated in an air conditioning system, particularly an air 
conditioning system aboard an aircraft, said steam generator comprising at least one tank 
designed to contain a water-based fluid, said or each tank being connected to a heat exchanger 
intended to convert the fluid into steam, is remarkable in that the source of heat connected to the 
heat exchanger is a thermochemical reactor. 
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Thus, the steam generator may function autonomously. 

According to another feature of the invention, the thermochemical reactor consists of a 
first tank intended to contain a reagent that produces an exothermic reaction when it is combined 
with another reagent contained in a second tank, the heat exchanger comprising an envelop in 
which the first tank is housed. 

According to another feature of the invention, the first tank is coaxial to the envelope. 

According to another feature of the invention, the first reagent is a composite of calcium 
chloride and expanded natural graphite and the other reagent is an ammonia gas. 

According to another feature of the invention, the envelope is made of metal. 

According to another feature of the invention, the envelope comprises an opening 
connected to a discharge outlet that is intended to allow diffusion of the steam. 

According to another feature of the invention, the envelope comprises an opening 
connected to a discharge outlet whose free end opens into a duct of an air conditioning system. 

According to another feature of the invention, the free end of the conduit is equipped with 
a diffuser. 

According to another feature of the invention, the envelope is equipped with a pressure 
safety valve intended to make it possible to keep the fluid under steam pressure while it is 
vaporized in said envelope. 

According to another feature of the invention, the fluid tank is connected, through the 
intermediary of distribution piping, to the heat exchanger, the distribution piping being equipped 
with a valve allowing one to control the flow rate of the fluid toward the heat exchanger. 

According to another feature, the valve or valves are motorized and are controlled by a 
control unit that allows one to adjust the flow rate of the steam produced by the steam generator. 

The features of the invention mentioned above, as well as others, will become clearer 
upon reading the following description of an example of embodiment, said description being 
given in relation to the appended drawings, in which: 
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Fig. 1 shows a sectional view of a steam generator according to the invention and. 

Fig. 2 shows a sectional view of a steam generator connected to a duct of an air 
conditioning system according to the invention. 

The steam generator (100) shown in Fig. 1 is intended to produce steam to humidify the 
air in a closed space to be air conditioned in which it is installed. 

The steam generator (100) consists, more particularly, of a tank (110) and a heat 
exchanger (210). 

The tank (1 10) is intended to contain a water-based fluid (E). It is connected at a low 
section, through ihe intermediary of distribution piping (120) to the heat exchanger (210) to allow 
the fluid (E) to flow toward said heat exchanger (210). A valve (130) is installed on the 
distribution piping (120) to allow the adjustment of the flow rate of the fluid (E) toward the heat 
exchanger (210). To allov/ the fluid (E) to flow toward the heat exchanger (210), the tank (1 10) 
is positioned above said heat exchanger (210) or is pressurized. 

The heat exchange* (210) includes an envelope (220), that is cylindrical in shape, shown 
in Fig. 1 . This envelope (220) is intended to receive the fluid (E) so that it can be converted into 
steam and thus be used as a humidifying agent. This envelope (220) is isothermal. It also 
comprises an opening (222) connected to a discharge outlet (224) that is intended to allow the 
diffusion of the steam produced by the steam generator (100) in the enclosed space where it is 
installed. The discharge outlet (224) or the opening (222) may be equipped, in a mode of 
embodiment shown in Fig. 1, with a pressure safety valve (226) that is intended to make it 
possible to keep the fluid (E) under steam pressure when it is being vaporized in said envelope 
(220). 

The heat exchanger (210) is connected to a heat source that, advantageously, is a 
thermochemical reactor (230). This thermochemical reactor (230) is, for example, a solid/gas 
reactor that can function in reversible endothermic mode in order to allow its regeneration. 

It includes a first tank (240) that is connected to the heat exchanger (210) and a second 
tank (250), both hermetically sealed. 

This first tank (240) has good heat conducting characteristics. It is preferably made of 
metal. In a preferred mode of embodiment, the first tank (240) is housed inside the envelope 
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(220) and preferably coaxial to it. Thus, in this way, the fluid (E) can be confined between the 
envelope (220) and the first tank (240), This tank is intended to contain a reagent (A), for 
example, a composite of calcium chloride and expanded natural graphite that produces an 
exothermic reaction when it is combined with another reagent (B), for example an ammonia gas 
contained in the second tank (250). To bring reagent (B) into contact with reagent (A) contained 
in the first tank (240), the two tanks (240 and 250) are connected by distribution piping (232) 
equipped with a valve (234). 

In a mode of embodiment not shown, the valves (130) and/or ( 234) are power-operated 
and are controlled by a control unit that makes it possible to regulate the flow rate of the steam 
produced by the steam generator (100). 

The steam generator (100) is installed in the enclosed space to be conditioned. A water- 
based fluid (E) is introduced into the tank (1 10) and the thermochemical reactor (230) is 
conditioned to be able to function. 

The valve (1 30) is opened and adjusted so that the fluid (E) can flow toward the heat 
exchanger (210) according to a determined flow rate. 

The valve (234) is also opened and adjusted so as to allow a calibrated flow rate for 
reagent (B) contained in the second tank (250) toward the first tank (240) to react with reagent 
(A) and to produce an exothermic chemical reaction in said first tank (240). The temperature of 
the first tank then rises to become higher than the boiling point of fluid (E). Fluid E evaporates 
progressively and is evacuated through the opening (222) in the discharge outlet (224) that then 
diffuses the steam produced to humidify the air of the enclosed space. 

The steam generator according to the invention can function autonomously, without 
being connected to a source of electrical current as heating energy. 

Fig. 2 shows a variant of embodiment of a steam generator (100). It is designed to be 
connected to a duct (G) of an air conditioning system, particularly an air conditioning system 
aboard an aircraft. A conduit (228) is connected for this purpose by one extremity to the opening 
(222) and opens at its other extremity, equipped with a diffuser (229), into the duct (G). Note that 
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diffuser (229) is oriented in a direction parallel to the direction of airflow into said duct (G), 
indicated by the arrow C in Fig. 2. 

When the steam generator (100) functions, the vaporized fluid (E) is diffused into said 
duct (G). 

The conduit (228) can also be equipped with a pressure safety valve (226). 
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